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Filling money cassettes for automatic teller machines 

[0001] The invention relates to a method for filling at least partially emptied money 
cassettes for automatic teller machines with money as well as an apparatus suitable for 
filling the money cassettes. 

[0002] Automatic teller machines for dispensing money in the form of bank notes 
and/or coins usually are located at locations distant to each other such as branch banks, 
so-called cash points or other facilities authorized for receiving and/or dispensing 
money. The money to be dispensed is provided in the automatic teller machines in 
money cassettes, so-called ATM cassettes (ATM stands for automatic teller machine), 
which at regular intervals or on current demand are exchanged for filled money 
cassettes by a secure carrier. The exchanged emptied or half-emptied money cassettes 
are returned to a central bank or a so-called cash center, which is authorized to receive, 
check and dispense money and usually is located at a site of the secure carrier, and 
replenished in a secure surrounding there. A manipulation during the refilling 
operation is nearly excluded here, since usually a supervision by controlling personnel 
in combination with further monitoring measures (e.g. video recording) is given. 
Furthermore, ATM cassettes for the most part are equipped with a locking mechanism, 
which can only be opened with the aid of special tools or methods and therefore 
prevents an access during the transport. 

[0003] This method requires a high expenditure of time and logistics and 
accordingly is expensive. It is therefore a basic matter of concern to transport only 
money instead of money cassettes filled with money. 

[0004] In WO 00/3 1696 it is therefore proposed to equip every branch bank with a 
special self-service apparatus permitting an autonomous emptying and replenishing of 
the money cassettes. For this purpose the cassette to be filled is removed from the 
automatic teller machine, inserted into the self-service apparatus, the required number 
of bank notes to be replenished is automatically determined and shown to the operator. 
The operator then feeds a respective number of bank notes into the self-service 
apparatus, the bank notes then being automatically checked and loaded into the money 
cassette. 



[0005] Such an apparatus, however, has roughly the size of a conventional 
automatic teller machine. Thus it is not only space-intensive but at the same time 
respectively expensive. In addition the feeding of the bank notes into the self-service 
apparatus is not sufficiently protected against manipulations. 

[0006] In WO 00/31695 instead the use of expendable cassettes is proposed. A 
transport of the emptied cassettes there and back then is no longer necessary. With this 
solution several expendable cassettes are inserted into an automatic teller machine and 
successively brought into position. A cassette being in an operating position is opened 
automatically, and the bank notes, on individual demand of a customer, are provided in 
respective number directly from the cassette. As soon as the cassette is empty, it is 
disposed of in a self-maintained fashion and the next cassette is brought into position. 

[0007] The use of expendables in general is rather undesirable due to waste disposal 
problems. In addition, particularly disadvantageous is the fact, that the system 
described above cannot be integrated into existing infrastructures. In fact the existing 
automatic teller machines would have to be replaced by special automatic teller 
machines suitable for the use of expendable cassettes. 

[0008] It is therefore the problem of the present invention to provide a method and 
an apparatus for filling money cassettes for automatic teller machines located distant to 
each other, which permit a simpler and more cost-effective exchange of money 
cassettes and which at the same time can be integrated into the existing infrastructure 
with only low costs. 

[0009] This problem is inventively solved by a method or an apparatus having the 
features of the independent claims. In claims dependent on these are specified 
advantageous developments and embodiments of the invention. 

[0010] According to the invention the money cassettes are replenished in a mobile 
charging station, preferably during the drive from the location of an automatic teller 
machine to the location of a further automatic teller machine. The automatic teller 
machines in this connection can be located in branch banks, at so-called cash points or 
at any other location. 
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[0011] I.e. the charging station is not located at the site of the secure carrier, but, for 
example, in a vehicle of the secure carrier and is carried along from branch bank to 
branch bank. At the beginning of the drive in the transporting vehicle basically only 
filled money cassettes for the first branch bank to be stopped at are carried along, and 
for all further branch banks only cash is carried along. The empty or half-empty 
cassettes exchanged at the first branch bank stopped at are filled on the way to the next 
branch bank and there they are exchanged for the empty or half-empty cassettes 
removed from there. 

[0012] By this means not only the transport effort in general, but also the logistic 
effort required for packaging, i.e. the picking and equipping of ATM cassettes, at the 
secure carrier is reduced. 

[0013] According to a first preferred embodiment of the invention the remaining 
money contained in the exchanged cassettes is transferred to a return cassette and 
brought back to the secure carrier. One single return cassette can be sufficient for this, 
when at emptying the ATM cassettes the remaining money is counted and the 
determined value, for example, together with the ATM cassette number and/or data 
regarding branch bank are recorded in a manipulation-proof fashion. 

[0014] According to a preferred second embodiment of the invention the remaining 
money is brought back directly into the circulation of money by stacking it back into 
the same ATM cassette immediately after the money was counted and the determined 
value was recorded. By this means the insurance value of the transport vehicle can be 
reduced, since in total less money is transported. 

[0015] Preferably, the remaining money is stacked back into the cassette in such a 
way, that the automatic teller machine dispenses this money first, i.e. depending on the 
cassette system either according to the FIFO or to the LIFO principle ("first-in-first- 
out" or "last-in-first-out"). By this means a regular circulation of money is guaranteed. 

[0016] The filling of the cassettes is effected in a manipulation-proof surrounding 
either in a fully automatic or, optionally, in a partially manual fashion. A manipulation 
by the assistant of the secure carrier shall be excluded. 



[0017] For this purpose the money cassettes and the money are introduced into a 
self-contained housing through locks. The money is put into the lock in bundles 
packed to be safe from access and then is automatically identified and checked as to 
intactness of the bundle, so that manipulation attempts by the operator can be detected 
and therefore are to a large extend excluded. 

[0018] In the case of a partially manual operation the operator has only indirect 
access to the interior of the housing. But it is advantageous, that with a partially 
manual operation the emptying of the cassette, the counting of the remaining money 
and the temporary storage of the remaining money is effected automatically, so that 
here to the operator no manipulation possibilities are opened up. 

[0019] According to a special embodiment of the invention the operator takes hold 
of the money and the money cassettes in the self-contained housing via two hoses 
penetrating the housing wall, the ends of the hoses being gloves and the hoses being 
hermetically tightly closed to the housing wall. By this means the operator neither 
when supplying money nor when subsequently opening the bundle and filling the 
cassette has the possibility to steal money unnoticed. 

[0020] Of course, the opening of the bundle introduced through the lock and all 
other actions connected with the opening, emptying, filling and again locking the 
cassettes can be performed fully automatically by suitable devices. The partially 
manual variant, however, is inexpensive and little prone to trouble. It is, in particular, 
usable for filling most different types of money cassettes without requiring special 
circumstances. 

[0021] In the following the invention is described in more detail by way of example 
with reference to the accompanying figures. 

[0022] Figure 1 shows the course of the procedure in a diagram; 

[0023] Figure 2 schematically shows an apparatus for the at least partially manual 
emptying/ filling of the money cassettes; and 
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[0024] Figure 3 schematically shows an apparatus for the automatic emptying/ 
~~~~ filling of the money cassettes. 

[0025] In Figure 1 is shown in a diagram the course of the procedure and how the 
money cassettes of branch banks distant to each other are exchanged and replenished 
during a drive of a transport vehicle of a secure carrier. A branch bank within the 
meaning of the following description in this connection means every location of bank 
machines. 

[0026] At the site of the secure carrier at first a transport vehicle is loaded with 
money for the branch banks, in particular with bank-note bundles consisting of a 
number of, for example, 100, 200 or 500 bank notes. This money is needed for 
refilling the automatic teller machines of branch banks B, C etc., which are stopped at 
in the second place and later on during the drive of the transport vehicle. Additionally, 
for the first station to be stopped at (branch bank A) a number of packed money 
cassettes X are provided, which are already filled with the required kind and number 
of bank notes for the branch bank A. 

[0027] In the branch bank A the empty or half-empty money cassettes A located in 
the automatic teller machines are exchanged in a conventional fashion for the pre- 
packed money cassettes X. 

[0028] Then the empty or half-empty money cassettes A are refilled in a mobile 
charging station, which is carried along with the transport vehicle of the secure carrier. 
The refilling is effected in the transport vehicle, preferably with closed doors, and for 
reasons of saving time, optionally, it can also be carried out during the drive to the 
next branch bank B. 

[0029] In the branch bank B then the replenished money cassettes A are used, so as 
to exchange them for empty or half-empty money cassettes B of the automatic teller 
machines of the branch bank B. In this way the method is continued, until all branch 
banks of the tour were stopped at and the transport vehicle returns to the site of the 
secure carrier. The money cassettes removed from the last branch bank stopped at 



eventually can be replenished in a cash center (not shown), preferably located at a site 
of the secure carrier. 

[0030] When refilling the money cassettes in the mobile charging station at first the 
remaining money contained in the money cassette is counted and recorded together 
with the cassette ID number. These data are important for the correct settlement of 
accounts with the branch bank, from which the money cassette originally came. 
Furthermore, it is recorded, how much money is filled into the cassette, so as to 
correctly balance accounts with the branch bank, which receives the respective 
cassette. 

[0031] In the following two variants are explained, how the money cassettes are 
emptied and replenished without the danger of manipulation. 

[0032] Figure 2 in this connection schematically shows a system for filling empty or 
half-empty money cassettes in a partially manual fashion. This system does not have 
an automatic stack-in mechanism, so that the stacking in of bank notes is to be carried 
out via a manually controlled robot technology or directly per hand. In this 
embodiment this system is readily suitable for filling all commonly used types of 
money cassettes. 

[0033] The charging station of the system shown in Figure 2 comprises a housing 1 
with a first lock 2 for supplying bank-note bundles and with a not shown second lock 
for introducing a money cassette 3. The housing 1 can have several different locks for 
introducing different types of money cassettes, so that the charging station is 
universally usable. The locks for the money cassettes 3 and bank-note bundles 4 are 
formed in such a way, that for the operator an access to the interior of the housing is 
impossible. 

[0034] The bank-note bundles 4 at first are packed to be safe from access. They can 
be, for example, jig-welded under vacuum in a plastic foil in a hermetically tightly 
closing fashion. The intactness in this case can be detected by checking the mechanical 
integrity of the vacuum packaging. Such a proof can be furnished, for example, by 
measuring the negative pressure in the interior of the bundle 4 against the ambient 
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pressure so as to indicate that air from outside did not pass into the interior. Another 
possibility is the use of special proof elements, e.g. in the form of sheets or labels, 
which change their color when coming into contact with oxygenous air and thus 
indicate the damage of the packaging. 

[0035] In another embodiment special gaseous substances can be entrapped within 
the packaging, which will volatilize when the tightly closing packaging is damaged. 
The intactness in this case can be detected by checking the presence of a sufficient 
concentration of the special gaseous substances before opening the packaging. 

[0036] The checking of the intactness of the bundle 4, of course, can also be carried 
out completely independent of the inventively described charging station. This is 
expedient, when in general e.g. a cash clerk is to check a received bank-note bundle 4 
as to intactness when taking delivery thereof. 

[0037] The assistant of the secure carrier introduces the money cassette 3 into the 
housing 1 and one or several bank-note bundles 4 into the lock 2. They carry an 
identification label 5, for example a bar code, which contains information on number 
and denomination of the bank notes included in the bank-note bundle 4. The bank-note 
bundle 4 in the lock 2, after the latter having been closed, is automatically checked as 
to intactness, and the identification label is read. The information of the identification 
label in combination with the cassette ID number, inter alia, serves for checking 
whether the denomination of the bank note bundle is correctly^ adjusted to the cassette 
type. By this means on the one hand manipulation possibilities for the assistant of the 
secure carrier and on the other hand the danger of false fillings are reduced from the 
outset. If the checking reveals, that the bank-note bundle 4 is intact, the lock 2 leading 
into the interior of the housing 1 is opened. 

[0038] By means of work gloves 6 integrated in the housing 1 and penetrating the 
housing wall the assistant now can act within the housing 1. At first he will open the 
lid 7 of the money cassette 3 and remove the bank notes 8 left therein, i.e. the 
remaining money. Depending on the embodiment of the money cassette, for unlocking 
the lid 7 he needs (not shown) special devices or tools, which are accessible only 
within the housing. The remaining money 8 is transferred via a (not shown) processing 
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unit into a return cassette 9, whereby it is singled and counted and the value is 
determined and recorded. 

[0039] As to exclude manipulation by an assistant during this operation, according 
to a preferred not shown variant the steps of emptying, singling and counting the bank 
notes left in the money cassette 3 are automated. 

[0040] The remaining money 8 can remain in the return cassette 9 and be 
transported back to the cash center of the secure carrier. However, preferred is a direct 
recycling of the remaining money 8, wherein the remaining money is transferred back 
into the money cassette 3 at a later point of time. If the money cassette 3, for example, 
works according to the FIFO principle, the remaining money 8 is stacked back into the 
money cassette 3 immediately after its value has been determined. By this means it is 
achieved, that the remaining money is dispensed first. Then the money cassette 3 is 
replenished with bank notes of the bank-note bundle 4. 

[0041] For this purpose the assistant takes the bank-note bundles 4, checked as to 
intactness and correctly identified, out of the lock 2 and opens the taken out bank-note 
bundle by, for example, cutting open the packaging. The opening of the bank note 
bundle can also be effected automatically in the lock 2. An automatic opening of the 
bank note bundle 4 technically can be easily realized, since all bundles are independent 
of the cassette and therefore uniform regarding format. They can be easily produced by 
machine, taking into consideration the method for checking the intactness. The 
assistant then stacks the bank notes of the bank-note bundle 4 into the money cassette 
3. Finally, the assistant locks the lid 7 of the money cassette 3 and moves out the 
money cassette 3 from the mobile charging station through the above-mentioned not 
shown lock. 

[0042] If, for example, from a half-empty cassette 346 bank notes are removed and 
again filled in and 3 bank-note bundles 4 each counting 500 bank notes are added, then 
the money cassette 3 is filled with 1846 bank notes. Number and denomination of the 
bank notes were determined in the lock 2 as well as with the counting of the remaining 
money 8 and recorded together with the cassette ID number. With the help of these 
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data there can be clearly reconstructed, how much money was removed from and 
supplied to the individual branch banks when exchanging the money cassettes. 

[0043] Figure 3 schematically shows a system alternative to Figure 2, wherein the 
charging station works fully automatically. This system is suitable for special types of 
money cassettes 3, which are compatible with the mobile charging station. 

[0044] With this fully automatic system the money cassette 3 at first is inserted into 
the housing 1 of the mobile charging station or, as shown in Figure 3, is connected to 
the outside of the housing 1. By a not shown mechanism the money cassette 3 then is 
automatically emptied. Here the remaining money 8 is singled, counted and the value 
is determined, which is recorded with consideration of the cassette ID number. The 
remaining money 8 at first is temporarily stored in an intermediate cash point 10, e.g. a 
foil storage, as schematically shown in Figure 3. Depending on whether the money 
cassette works according to the FIFO or according to the LEFO principle, the money 
cassette 3 at first is filled with the temporarily stored remaining money 8 and then 
filled up with additional bank notes, or vice versa. The required quantity of additional 
bank notes for filling up the money cassette 3 directly results from the number of bank 
notes of the remaining money 8 previously determined. 

[0045] For filling the money cassette 3, bank-note bundles 4 corresponding to the 
determined number of required bank notes are inserted into the lock 2. The bank-note 
bundles 4 are identified with the help of their identification labels 5 and checked as to 
intactness, before they are automatically opened, singled in a singler 1 1 , transported to 
the money cassette 3 via a not shown device and are stacked into this money cassette. 
The termination of the automatic stack-in operation is indicated to the assistant, who 
then removes the money cassette 3 from the charging station. 

[0046] The fully automatic variant explained with respect to Figure 3 thus to a large 
extent excludes the possibility of manipulation by the assistant of the secure carrier 
during the stack-in operation as well. 
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List of reference signs 

1 housing 

2 lock 

3 money cassette 

4 bank-note bundle 

5 identification label 

6 gloves 

7 lid 

8 remaining money 

9 return cassette 

10 intermediate cash point 

1 1 singler 
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